Background: Cerebral air embolism is defined as symptoms and signs after occlusion of cerebral arteries by intracerebral air bubble influx. There have been reports of many cases during an invasive procedure. Herein, we report a case of air embolism after thyroid biopsy. Case Report: A 70-year-old female visited our emergency room with right hemiparesis and global aphasia after thyroid biopsy. Brain computed tomography (CT) and magnetic resonance imaging revealed cerebral air embolism in the left hemisphere, and neck CT revealed air embolism in the left lower lateral neck and mediastinum. She was diagnosed with cerebral air embolism following thyroid biopsy and was treated with high-flow oxygen supply. Conclusion: Our case showed a good outcome with brain imaging and clinical symptoms due to immediate diagnosis of cerebral air embolism and adequate treatment with high-flow oxygen therapy in a patient who had presented with neurologic symptoms directly after thyroid biopsy. J Neurocrit Care 2016;9(1):45-49
INTRODUCTION
Cerebral air embolism is defined as symptoms and signs after occlusion of cerebral arteries by intracerebral air bubble influx, which present as hemiparesis, dysarthria, seizure, mental deterioration and many other neurologic symptoms. 1, 2 Cerebral air embolism can result from many causes. Invasive procedures such as brain operation, cardiopulmonary bypass, gastroscopy, bronchoscopy, lung biopsy, central venous catheter insertion and removal are common causes. 3, 4 Less commonly, air embolism can occurs in divers, head and neck trauma or pneumothorax. 2 Cerebral air embolism needs to be suspected and treated immediately in patients with neurologic dysfunction after invasive procedure which makes complications.
Cases of cerebral air embolism following gastroscopy, percutaneous lung biopsy and coronary angiography had been reported, 1,2,5 but cases after fine needle aspiration cytology (FNAC) of thyroid mass were not reported yet. FNAC is a useful diagnostic tool in the evaluation of masses in the head and neck, which is simple to perform, quick, accurate and cost-effective. Serious complications are uncommon. 6 Only minor complications such as focal inflammation were noted, but cerebral air embolism was not reported as a complication of FNAC. We report a case of cerebral air embolism following FNAC of thyroid mass.
CASE REPORT
A 70-years old female arrived at our emergency medical center with right hemiparesis and global aphasia, which had occurred during fine needle aspiration biopsy of thyroid mass. The symptoms occurred in one minute after needle insertion, and the needle removed immediately from her neck.
The time when she arrived at our emergency room (ER) was one hour after the onset of her neurological symptoms. Her vital signs showed blood pressure 150/90 mmHg, respiration rate 20/min, heart rate 63/min, oxygen saturation 98% and body temperature 36.2°. EKG revealed nonspecific findings.
She didn't have any medication. On neurologic examination, she was alert but left-sided forced eyeball deviation, global aphasia, right hemiparesis and positive-Babinski sign was noted. This symptoms and signs were similar to left middle cerebral artery infarction. Brain computed tomography (CT) was showed multiple scattered air bubbles on the left hemisphere ( Fig. 1A-a) . Immediately, we started monitoring for Five days after admission, her motor weakness and aphasia was recovered but mild dysarthria was remained as neurologic sequelae. We stopped oxygen therapy. At eighth hospital day, she received follow up MRI. In DWI, diffuse high signal intensity in left hemisphere, which showed in the previous study, showed almost resolution, which only a few residual parenchymal lesions were marked in fluid attenuated inversion recovery (FLAIR) image. In SWI, air bubbles, which showed in the previous study, also disappeared and in T1
weighted enhanced image, diffuse parenchymal enhancement was resolved, too ( Fig. 1B-b, c, d ). She was discharged from the hospital at the next day with only mild slurring, but no other neurologic deficit.
DISCUSSION
There are two broad categories of gas embolism, venous and arterial, which are distinguished by the mechanism of gas entry and the site where the emboli ultimately lodge. 7 Venous air embolism occurs when a biopsy needle opened to the atmosphere punctures a vein: if the venous pressure decreases under these conditions, as during inspiration, and the atmospheric pressure exceeds the venous pressure, air may enter the pulmonary venous system. 5 After flow into pulmonary vein, patent foramen ovale (PFO), which is detectable in about 30 percent of the general populations makes possible right to left shunting of gas bubble. 6,7 So gas bubble flow into systemic circulation, which results in cerebral air embolism.
And without PFO, when the amount of air exceeds the lung capacity, physiologic pulmonary vein to systemic artery shunt can makes systemic air embolism. 8 Arterial gas embolism is caused by the entry of gas into the pulmonary veins or directly into the arteries of the systemic circulation. 7 In our patient, we suspect that both arterial and venous air embolism were considerable. Within the framework of arterial embolism, we suspect that the needle had been inserted to adjacent left lower neck, not into thyroid tissue due to technical problem, and air bubbles were absorbed into adjacent carotid artery directly. And if it was venous air embolism, it is suspected that air bubbles absorbed into thyroid vein during procedure en- 
